ABSTRACT
BACKGROUND
Inverted papilloma is a benign tumor, in which surface epithelial cell grows downward into underlying supportive tissue, without breach of basement membrane. 1, 2 It is locally aggressive, has tendency to recur, and is associated with synchronous or metachronous malignancies.
Various studies mention that it represents 0.5 to 4% of all primary tumors of sinonasal cavity and has a male preponderance with male:female ratio of 3:1.
2,3 However, male:female ratio of 10:1 has also been mentioned by Saha et al. 4 The overall incidence of tumor is 0.6 to 1.5
cases/100,000/year.
1,2
The etiology of IP is unknown; however, the role of allergy, chronic sinusitis, inflammation and occupational exposure has been implicated. Recent research has highlighted the role of viral infection as a possible causative agent. Human papilloma virus (HPV), is linked with causation as well as determining the clinical course. The HPV serotypes 6 and 11 are associated with lower rate of recurrence and malignant transformation as compared with HPV 16 and 18. 2, 5 Clinically, IPs present as reddish-gray livid colored masses, with uneven surface and bleed on touch. Local advance of disease can result in various symptoms like broadening of nose, anosmia, hypo-or hyperesthesia, trismus, dental and visual complaints. The symptoms are usually delayed, as the tumor grows asymptomatically in the sinus cavity. Nasal obstruction, rhinorrhea, and epistaxis are usual presenting complaints.
Biopsy is required for definitive diagnosis; however, open biopsies are avoided to prevent contamination of unaffected tissue planes.
As far as role of imaging is concerned, computed tomography (CT) and magnetic resonance imaging (MRI) are complementary to each other. On CT, IPs have variable and nonspecific appearance; however, it provides superior bony definitions and detects lymph nodes metastasis. Moreover, MRI can accurately determine the extent of lesion, perineural, dural and intracranial extension, with better delineation of tumor. Inverted papillomas have heterogeneous appearance on MRI and a typical cerebriform pattern is detected in 80 to 100% of cases, focal loss of which can be indication for surgery. 2, 6 Surgery remains the chief modality of treatment. The surgical techniques commonly used are endoscopic AIJOC approach, lateral rhinotomy, craniofacial resection and mid-face degloving approach. Irrespective of approach, which depends on extent of disease, the aim of surgery is to remove all diseases along with clearance of all margins including adjacent bone surfaces. 2, 5, 7 Medical therapy using mitomycin, interferon, and antiviral agent like cedofovir is still under evaluation. Radiotherapy is generally reserved for recurrence, residual tumor, or transformation to malignancy. Malignant transformation due to radiotherapy is a possibility 8, 9 ; however, few studies refute it. 10 Indication of radiotherapy in IP is locally advanced aggressive disease, malignant transformation, recurrence or residual disease, unresectability, and patient unwilling or unfit for surgery.
11

CASE REPORT
A 48-year-old male presented with complaints of progressive, unilateral obstruction of right nasal cavity, associated with intermittent serosanguinous discharge for 6 months. On examination, a reddish-gray mass with irregular surface arising from lateral wall of right nasal cavity was detected. The mass was not tender and was bleeding to touch. A biopsy of nasal mass was taken and histopathological report was suggestive of IP. Imaging showed mass confined to right maxillary sinus and right nasal cavity. A medial maxillectomy was done for excision of the IP. During routine follow-up, after 6 months, a recurrence was detected, and histopathological examination confirmed IP. As the patient was asymptomatic, the follow-up visits were irregular and patient was lost to follow-up.
After 10 months, the patient again presented with right-sided nasal obstruction associated with serosanguinous discharge and deformity of nose (Figs 1 and 2 ).
Contrast-enhanced CT-paranasal sinus and neck (Fig. 3) revealed the lesion extending into subcutaneous plane and involving overlying skin. It was abutting anterior wall of sphenoid superiorly and extending into nasopharynx. Erosion of medial pterygoid plate, floor of the frontal sinus without intracranial extension, and hard palate and maxillary alveolus was also present.
A biopsy was taken again and histopathological examination was suggestive of IP. Following biopsy, the patient underwent total maxillectomy and excision of tumor. Intraoperatively, partial erosion of hard palate and orbital floor was also noted. Histopathological examination of excised mass revealed focus of spindle cell squamous carcinoma in the specimen (Fig. 4) . The patient was planned for endoscopic multiple site biopsy, which revealed residual IP in lateral wall of nose and floor of nasal cavity and nasopharynx showed involvement by spindle cell squamous carcinoma. The patient was further managed with postoperative radiotherapy and is under follow-up.
DISCUSSION
The high recurrence rate of IPs can be attributed to multicentric nature, aggressive nature due to which it invades deep into stroma, or inadequate surgery. Various studies mention recurrence rate ranging from 6 to 75%. 2, 4, 7 Recurrence was commonly associated with young age, smoking, extent of origin, frontal sinus origin, absence of inflammatory polyp, hyperkeratosis, squamous epithelial hyperplasia, epithelial atypia, and increased mitotic index.
Review of literature suggests an undeniable link between carcinoma and IPs. The risk of malignant transformation is 10 to 15% 3, 7 ; however, rates as high as 50% have also been reported. The malignancy associated is synchronous or metachronous, with 7 to 8% and 1 to 3% respectively. 1 Wassef et al 2 suggested that bilateral IPs, histological multicentricity, epithelial diversity, severe hyperkeratosis, high mitotic index, absence of inflammatory polyp, increased plasma cells, decreased eosinophil, neutrophil, ratio of neoplastic epithelium:stroma increases, and increased mitotic index are associated with malignant transformation of IPs. The exact etiology of malignant transformation of IPs is, however, still unknown. Many investigators have implicated the role of HPV, which is classified as type 6/11 as low-risk type group and type 16/18 as high-risk group. 2, 5 The presence of HPV-positive squamous cell carcinoma can have an implication in management, as these have a better prognosis after chemo-and radiotherapy due to intact apoptotic mechanism. The most common malignancy associated is squamous cell carcinoma. 3 The present case showed malignant transformation of IP into spindle cell squamous carcinoma, which is a subtype/ 
CONCLUSION
Inverted papilloma is a benign epithelial tumor, which is locally aggressive, and has a malignant transformation potential. The patient had an early recurrence and developed locally aggressive disease. The diagnosis of SPCC required a high index of suspicion as it mimics many reactive or mesenchymal lesions.
Clinical Significance
Though the malignant transformation in an IP is known entity, yet the diagnosis of SPCC required a high index of suspicion as it is a rare variety of squamous cell carcinoma arising as malignant transformation of IP and mimics many other reactive or mesenchymal lesions. The rapid recurrence and malignant transformation within a span of a year make the case more clinically significant.
